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employing a i ead * °ewce 

lead f raine among che ^ 

semiconductor device. >P 
in th e CSP type semiconductor device deseed above 
the terminal portions made of solder are formed 

the terminal columns and • ° f 

olumns and as externally exoosed from th. 

encapsulating res i n , but th . . the 

out the terminal portions rt« 

neces sa-<iv w H ons do not 

a..i y need tQ be _ 

resin. Moreover if encapsulating 

' lf "pessary, the outside 
terminal column which is " 

encapsul • ^ e * te ™ a "y from the 

encapsulate resin may be covered 

>V -eans of an adhesive. P-tectave f ram e 

(FUNCTIONS) 
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in tne number of t„ ffi< , al 
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shown in Fio nu < 

*s oeno- iS - P«M- 

b—^ or coplanarity ef t „ e euter - 

Process. „or. particularly> •»-. 

fr a „e s„ apad in " °" ' "-"'"Pinned laad 

H m a manner that inne- i«h s 

5 smaller than th 6 * thic5 "ess 

^ tnan that of the , 

the lead frame blank by a r wa 
etching process, that is the , two-step 

"ne pitch can ^ *" '"«•" « a 

P Ch ' Can meet a demand for an in„ 

-nn.r t h .t it is eo ual to that c , , . 
s i2e . < c ca „ h . ° f 3 "™=o„d„ctor chip in 

' can be miniaturized -n 

inner leads , ah . "°" i0n ' "«* « --he 

retrieved by a two . step 

— . hes a rect a „ 9ula .. cross , • 

indudi.,, four ,, e „ «oss-section al shape 

» faces respectively provided 

"--fee., a second . „ " C 

- su««e, -tHf - - - -"--'"i'.'"- fourth.. _ 

' th6 "'fee bein, opposite to ,„ 

««.„ and nush uith » «- -ond 

°' '""ion 

— * j^Zu :r: h ; insid - - - he 

'lat , • 8Ce of each inner lead is 

• ldt ' and is excellent ia wv. e . bMH . * 
as the " bonding property. Moreover 

the f irs t surface of each inner Iead „ " 

third and fourth surfaces e * . , ^ ^ 

°- -ne inner leads earh 
"nc.v. »».p. depressed touare .. . ' 

" C :n * lnsiae « the inner 
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[TITLE OF THE INVENTION) 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS J 
1. 



, t ln which a le " frame shap " - — „ ich . 

r;z r in9 pr °- ss in ~ • — ~« . 
» - ls encspsulated uith an encipsuiatin9 resin 

manner that it w 

1 it is substantially -he ^ 
M . iy whe sam « as that of a 

«~c.„ dlletor chip in si2e _ um f _ 

:5 lead r er ieads havi - 9 a thi — ~«« «*. » f . 

lead frame blank; 

- - _ * ermiT l al columns having the sam , . 

9 t.^. same, thickness as that of ~ 

the leaa frame blank an n k~ • 

inn. i 9 inte '"^y connected to the 

-ner leads and also bein g adapted to be electricall! 
• connected to an external circuit; ei ".»".ll y 

U the terminal columns beino disno—* 

±™ aisposed outside of the 

-he surface opposite the surface n , -s , 

• the ' e l6ad frame on ^ich 

semaconouctor chip is 

w tne .e.x.nal columns 



v; 
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•-in, t . rmin>1 port . ons arran9ed m ^ ^ 

zr" ex:ernauy throu9h the e ~"- - 

the t e rmi „ al columns are ej<pos#d 
- ~»„, « si „ „ their outet sides; ^ — 
«*. SMiconductor cMp at itj surfjct havin9 

in " latln ' 8 — • « - — portions b . in , 
arranged between th. • , 

een the inner leads and being electrically 

connected to tips of the inner leads by wir ... 

A resin-encapsulated CS» r» n *. 
. 5 * ty P e semiconductor 

■wo- top e tchin , pioc .„ such , Mnnar that a 
,7 " l > -"""-"V «„ th . t of . 

"" lconauctor < hip <° »»• «- »- ^r^,,,, 

inn., • tnxcn... sm . ner tha „ thjt 

lead frame blank; 

terminal columns havino -ho 

aV1 " 9 * he "me thickness as that of 

ne Iead fr «me blank and be < no inr. 

De -" 9 Morally connected to the 

connected ro an external ci- C u<-- 

the terminal columns be-ro h. 

oe.r.g disocseo outside of the 
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- — =ppo«« t „. lead frame sur;sce 

Portion of the tip, tner . 0£ „ 

the t.e». , t.rwn.1 portions, 

the «^ chip „ i:s surface 

inSU!> ""' •«"».!«. M the el . ctrod . 

electric, ««ctrode portions b.i„ 9 

•iectncelly connected to tics o' ,k. ■ 

tips o. the inner leads by vires. 

3 - The resin-encepsulsted CSP ,™ 
devioes of eiiM , - , - I 1 ?" ""'conductor 

that electrode portions thereof are arrant k 

axe "ranged between the 

inner leads and the die pad. 
4 * A resin-encapsulated rco - 

— . ,. d f _ S h.:.: s :::i e ;r~' — - 

e . ch , in acc ^dance with a two-step 

etching process in such a m»r,~ 

leads , . manner ^ a ^^hness of inner 

leads is thinner than that 0 * -h. < 

the Iead frame and which is 
encapsulated with an enca psula: . „ g ^ ^ 

" s - es - 75 * n su ch a manner 



«»:•»« v: 
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that it is substantially the same as that 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to th 
inner leads and also being adapted to be electricall 
connected to an external circuit; 

the terminal columns being disposed outside of th, 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal col umns being runted on 
the surface opposite the surface of the lead frame on -which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made "of" solder, etc. and 
exposed externally through the encapsulating resin such 
th-t the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being bunted on the inner 

leads by bumps arranged on one sur ' ar . n * 

one surface of the semiconductor 

chip, and the semiconductor c ^d b.im ! 

- c..ip being electrically 

connected to the inner leads. 



5. A resin-encapsulated CS? type semiconductor 
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two-step etchin, process in such , amm ^ ^ 

of rnner is thinn „ th ,„ ^ _ f ^ ^ ^ ^ 

"hrch is encapsulated with an encapsulating resin in s , c k . 

"""" Ch " " is "bst.nti.Uy the san,. .s th.t , 
semiconductor cnip in si2e> ^ ^ ^ 

inner leads having . thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blan* and being integrally connected to -he 
-ner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are couoled to the 
-ner leads in a direction orthogonal to a thiCcness-wise 
lection -t h e reo ^ 

the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal- columns 
being exposed externally through the encapsulating resin at 

a portion of tips thereof to serve as -e-min al 

e as we.mmal portions; 

and 

the semiconductor chip being mounted on the inner 
^ads by bumps arranged on one surface thereof. and the 
semiconductor chip being electrically connected to the 
inner leads. 
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Th. reein-.ncepsul.ted CSP type semicond.c-o- 

«ch heve . rec t en, ul>r cross-seciion.i .„.„. 

four feces respectively, provided with . £irst sur£a „ , 
second s utl .ce. . thitd surf>ce> aM t fourth ^ 
-<irs t surx.c. ^ opposu . ^ sKond ^ 

"usn ulth on, sur(a „ e£ remainin? portien ^ ^ 

inner i.ed „evi„ 9 the same thicknes5 ^ ^ ^ ^ ^ 

end th . third and £ourth sutfaces 

• "nceve s„s P e depressed rowerd th . inside of t „. ^ 
lead. 

{DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION) 

The- preset MB« r.T.tT. t, e resin-enceps ul ,ced " 
-iconduccor device c.peMe o f »., ti „. t „. r ., uireme „ t f „ 

an increase in the number of r*™< , 

umoer of terminals and having a 

miniaturized structure > n n «... 

" 8nd thus an excellent counting 
efficiency. More particularly -i, 

P rticularly, the present invention 

~ates to a resin-encapsulated semiconductor device 

lead portion is thinner in a thickness than . ^ 
blank. 



5»:ss« v: 



6 



M-5599 us 
5-8207 



(DESCRIPTION OF THE PRIOR ARTJ 

1U shows th , co„ figur . ti6n of , 

r in "~ -~ pus, j 

connected to th. „ ca "> 

to the associated circuit * 
. _ circuits, inner leads 1U2 

formed integrally with the outer leads h 
1130 for i ' bondina wires 

for electrically connecting the tips of the , 
leads the ln "er 

° S - ±l2 to the bonding pad Qf rK 

chin n, n 6 s emiconductor 

c bip 1120, and a resin encapsulating the < ■ 
U20 . n ng the semiconductor chip 

-■i^u :o protect - k«. . ^ 

P -ect .he semiconductor chip 1^0 f, nm 
s tressee P 20 * rom external 

"resses and contaminants. This resin 

. resin -encapsulated 
semiconductor device Plated 

lce ' after mounting the , 
devi-e n?n semiconductor 

= Ps UJ -s Cln9 t ,, chsp ... 

°f the inner leads m 2 ls «„. , 

Pads u 21 , fc ^ 81 t0 th " ° f th * bonding 

»» of the semiconductor chip „ 20 . And , rig> J 

shows the configuration o* . , 

* 3 mono ^yer lead frame used as 
an assembly member of the resin » 

device sho • "sin-encapsulated semiconductor 

device shown in Fig. n a . Sucn 

hftf ,„. " a lead fr ame includes the 

bonding pad nil f or mounting 

ncmg the semiconductor ch< D -ho 
*nner leads 1112 to be 

. . electrically connected to tne 

semicc.-.d-jctcr device -h. 

«-he oute- * *» .a h • - - ■> u - • . 

- ead --- 3 "h*cn is integral 
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with the inner lead 1112 and is adapted to be electrical;-, 
connected to the associated circuits. This also includes 
dam oars serving as a dan, when encapsulating the 
semiconductor device with the resin, and a frame servir.c to 
support the entire lead frame 1U0. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, 
alloy (a < 2% Ni - Fe alley) , copper . based ^ fay & 

working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead frames 
I^e the lead fra.e 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are ^miniaturized progressively and the degree 
° £ " int "^«tion " of semi-conductor device"- increase " 

Progressively. Thus , recent resin . encapsulated 

semiconductor package , particularly ^ quad . ^ 
Package (Q rPs, and thin ouad flat packages (TOPPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 

fabricated by a photolirhographi- -tch-'n, ,™ 

v etch.ng process, while 

lead frames having inne- UaHt - 

g inne. leads arranged az comparatively 

large pitches among lead f-am*. *^ 

y ° --ames .or semiconductor packages 
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" bric,ted by p — — • — r . laad fMnM 

***** se ni co„ duct o r pac ki9es navi „, . lar5e ^ * J 
Pins « fabrlcat . d fcy subjecuns a ^ - - 

« o, SmtB W atcMr , p „ cess _ ne 

working. - ess 

The etching process for f 
f . w " ■ Leaa frame having 

rine inner leads will k* * 

be d " c «*a hereinafter with 

reference to Fig. 10 r ir ^ 

" Z " C ° PPer allo y ^ 42 alloy thin 

sheer 1010 * pK <.l 

o. a thickness on the orde- of o 5 c 
. % e * or °-25 mm (blank 

^e, is c, aned par ,. cuy ^ 

con.. lnl „, potassi ,„ dich 

te as a sensitive aoent 4« 

spread in photoresist fii ms 1020 over . 

r . . ^ ° Ver ^ he "»Jor surfaces of 

-he thm fii m as shown 

films Th6n ' the Photoresist 

.-il-ms- are- exposed7 through" a" mask V ~. 7 ~ " " " 

pattern * Predetermined 
Pattern, to light emitted bv a m„k 

thin sheet is Wrsed i„ a developer 
evelopment to f orm a > <° 

shown in Fig. i 0c Th on w 

y ' luc - T hen, the thin she*- < « ^ w 
need k. subjected, when 

need be, to a hardening orocess , 

Process, a washing process and 
such, and then an etchant- ^ 

etchant containing ferric chloride as a 
Principal component is sdmu.h 

_ a u SP " yed the thin sheet 1010 

-etc through portions of the thin sheet 1010 not coated 

P " rerned Ph °— = — s 10,0 so that inner 



*K!S< v: 
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10 



15 



20 



25 



^ of Predetermined si2es a „ d shapM m foraed 

in Fig. io<j. OW " 

r tterned thin sheet 1010 is "- h " " - 

■ ™ h.vin, the inner leads of dMlrM sh>pM ^ shou ; 

•19- 13e. Predetermined areas o; tha I..* , 

b „ .„ '""* thus 'ornad 

oy the etching process »r. .., 

process are Silver-plated. After be'no 

washed and dried an »hk • 9 

led. an adhes.ve pol yimide „ pe 

the inner leads for fixation 

. _ riwtieo. predetermined t . b bars ... 

on- when need he. and the die pad depressed . ,„ ^ 

: t : 01 th * thickness aM di — 
ZT the ** 3 " - — - » th. 

-^ch.„o. process,- it , s . sard . ^ 
^-end-space shape. th . t ^ 

"I;" - ™» - 50 to'lOO. of th . 

thickness of the t»k< M u 

than sheet. Pro. the viewpoint of forming 

z:r xm h,vin ' • !umcient — » 
z: ; of the tMn — -» - — - o.- 

-he range of 70 to 80 Zm # or 

SUC = e "'^ -ir. bonding. Mhen 

tn « ewching process as Mine. 

in • d in Fig. 10 is employed 

■ -^ricatmg a lead '- atra 

a thir. sheet of a small 



»»:»»< v ; 

10 
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thereof are srra„, e d « , pitc „ of ^ ^ _ 

■«"«.«. "cent „ inl . cur , resin-enc.psuisted 

" miC0 " dUCt0r inner lMd . arran , ed 

P " Ch " ^ " e °< «• 0.1. nn, f ar slMllei th> „' 

0-l« When . lea d fr™ is fabrlcat . d , y processing a 

than sheet of e reduced thickness , h . 

™ ns!s ' the strength of the 

withstand extern,: forces that „a y be ap p , iad thareto 
the s„hse,oent processes inciudin, 8n assenbu „ 9 
and . chip „o„„ti„, process. According, there is . Unit 
to the reduction of the thickness of the thin sheet to 
enehie the faction of . minute laad ^ ^ ^ 

"I 1 """ " <"y ~« Pit=hes_b y etchin,. 
An etchin, ^ P ri vio ^^. d „ ^ 

d "" CUl "» «*-•«. • thin sheet to en etch.n, process to 
*«- • Led f„„e .fter r.ducin, the thickness of. portions 
<* the thin sheet correspond^, to the inn... i..ds of the 
" "~ b " « Ptessin, to for m the fin. 

inner ie.ds h y etchin, without reducin, the strength of the 
cuter leads. „o„e»er. prohie™ srise in accurac y in the 

>™ — the iead fr.». is :ormad by 

etching after reducino tha .w , 

C1 "9 the thickness of the portions 
corresponding to the inne- • 

inne. .eaos by pressing; for example. 
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the smoothness of . , 

0i> or the surface of , 

y. th. anner leads cannot be 

: „rr - ui - 

fabricate » * """"^ the Iead 

ricating precess intricate< 

reoear - •. necessary to 
"Peat a platen^ing process twice 

the portions of the thin k thackness of 

the thin sheet corresponding to the inn. 

m f>bric *""' — 

»« no. yet v prev " usly proposed etcMn ' — 

wicaang processes. 



- ~r WITERS - IO - Bf S01VE0 ByiHE ^ 

Meanwhile, there has b*»n 

— 1Mtl6n and J „ b " n j°^ - - 

•csp- .ehip sil . Packaoe , , s P *" ° »«- 

rco w * semiconductor chi D tk«. 

CSPhasthe following a d v an , ages . ? ' ^ 

li First, where the numbe- 



12 
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20 



15 



20 



25 



-untrn, are, „ co „ pared ^ ^ ^ 

:; 2 ; s / h ; csp is in ™ * - - — ~ « 
« - « 1MS uh . n consiaaring the ienath ot 

« and t „. pin number is 3q< 

««« leads are arrange* „ , 

. . p lcn of °-5 mm. The oute- 

-ads need to be arranged at a pitch of o < 

increase -h. • " °' 3 "» to 

nc.ease .he p in number, but - 

in ^ hlS CaUS " a u "r difficulty 

in mountj.no rx* ty 
«» «*• semconductor package at , 

productivity. Generally. ln fabrica .. 3 hl ' h 

" leads "a arranged at a pitch of 0 , 
">ass production th . 0 -„ " 

-increase" in -- - - —aaariiy i„ voave a ,„ 

cease in costs, otherwise th . 

««ie»l,. The bc. Production is 

BGA „.s propo .. d to 

o".; U " " * ^ ~. ar 

. T ui " ~" - "ray. .„ d . rran ,. d 

at 8 Wlder Pitch, thereby redu~ina , w ~ 

it Moreft a difficulty in mounting 

- Moreov «s although the BGA permit ,k 
overall rm „ P ltS the co ™e"tional 

overall reflow soldering eve n ar t „ 

of 300 • hC Pln number excess 

°f 300 pins, solder bumos ar* • 

™P» are incorporated with clack* 
lending on the temperature cvcle - h . d 

ycie — the dimension of the 
reaches 30 to <o mm, SU a. K ... 

.has an upper limitation of 



s»:s»* .•: 
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f-i-l. sr. „ in the shape 8f two . diMnsiona 
•rr.v on cha back surface of csp _ ^ ^ 

terming can be increasea ^ accoraance ^ 

concepts of the BGA. Moreover. in th . " " 

c the overall 

--..low sold.rin, ca „ be pannitt . d , „ Jn bga _ 

3, Third, as ccpsred to th. OFP or BGA, the CSP is 
*»ort in a „ interconnection le „,th. end thus lass ln 
P-rssitic cepecic.nce. a „ d thereh, short in ch . trans , e . 

- «« » Pro M .„ a tic in tr.„s f er into th. packa ,.. rhe 
« ""in, . shorte „ ea intereennectien jength 

«v a „ ta , eou5 . According, the CSP is .dv a „t a ,. ous in vie „ 
« the „ou„ti„ 9 .„ iciency . buc is te ^ ^ 

tne terminal pitch ~\,k^ " " '" " 

pitch when considering a den>a „ d fM 

incre.se in the number of ter»i„ als . 

Thus, the present lnve „ tlW) ^ J ^ 

".in-enc.psui.ted « Biconducter ^ empioyinj ^ 

frame, which is capable o* m ... • 

Paoie o. meeting a demand for the 

miniaturization and increased t-min.i 

a:>ea terminal number. 

(MEANS FOR SOLVING THE SUBJECT MATTERS ) 

A -esin-encapsulated 

ted semiconductor device in 

accordance with the o-ese-- « 

P-ese... invention is a resin- 
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enc,p sulated csp type senicenductor aewce ^ ^ ^ ^ 

*«« shape, in accordance wlth , tuo . scep etchino 

» a .™« th.t . t hickne5s of ;mUs ^ thipner thjn 

t^t „ f u. laad frane and uMch is enc . psulated ui;h ^ 
enc apsulati „ 9 resi „ in such ^ Mnner thjt ^ ( - 

!,bitm " u ' the — " «••< - » semico „ ductor chiD ;„ 

•»«. the leed Irame ln c lu di n ,: inner leads 

".—I co luTOS havin , t „. same thicknesj ^ ^ ^ 

•« *»-. bl.„. a „ d bein , int . 9raUy conneccea ^ ^ 
le ads and also bei „ 9 ^ ^ Mm 

~.. d to „ e„tet„ al circuit; t „ e taminai Miumns 

C ° UPled " a—» Ie ada i„ a directio „ 

«=ho,o„ al «. thicknass .„ ise ^^^^^ ch _ of _ 

"■"™ ir -" -•—-«■* *« * r h .-. u - rla - e . -cppo.lt. tha 

" - WMCh -i-— «r chip ia .„ dunt . d . t „. 

" WM1 COlUBnS h>Vi "' »«— portion, arran , ed on their 
"P.." the ter»i„ al portiens bai „ 9 ^ ^ ^ ^ 

expose. throu9h th . encapsulating resin soch 

«*« the te™ inal columns are axposea externiny 

the encapsulating resin *r .w • 

- resin at their outer sides; the 

semiconductor chiD at ir« > * 

-P at its surface having electrode portions 

(Pads) being mounted on the < n ^r v ^ 

-le .nr.er leads by means of an 

insulating adhesive, ana ., e _ ^ 

"a .ne electrode portions being 
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.l-t.ie.Uy connected «. tips of th . inne __ ^ ^ ^ ^ 

acco r r r " Ver ' 3 -conductor device in 
accordance „ ith the present ± 

encapsuiated CSP type semiconductor ^ ^ ^ J ^ 

ah.ped in accotdance uith , tHo . step McMnj 
» • -nna, th . t . thickness „ inner ^ ^ ^ 
"at o £ th . lead f „ me a „ d „ hich ^ encapsuiatM 

encapsulating Ies in in h 

aucn a manner that it is 
substantially the same as that , . 

that c. a semiconductor chio in 
Size, the lead trame includins! ^ ^ 

«~n.l columns havin, the ^ ^ ^ 

tram, Man. a„ d being tmgtMy ^ 

" *» -.-l-r-l.-.ds-in- such"a ma„ne7 " 

«~ Z " — — - • —on 

thlc„.,.- vis . directi0 „ th 

~ column, bein, mounted on th. su,ace opposite the 
lead frame surface on which rh. 

wnich the semiconductor chip is 

runted, the terminal columns be<ng exposed 

oe-ng exposed externally 
through the encapsulate resin ar rh • 

, * reSln at th «" outer sides; the 

semiconductor chip at its s.,w, 

(pads, b • ^""'^ P °" io " 

(Pads, being mounted on the <„ 

the inner leads by means of a 
insulating adhesive, and -w. 

a "°- the electrode portions bein 
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arranged between the inner leads and _ 

- -PS of the inner leads by wires> — 

In the resin-encapsulated CSP tVDe 
devices as describe k •«*conductor 
descried above, the lead f rame has a d „ e 

5 and the semiconductor chin *. P ' 

u «or chip is mounted in sueh =. 

their electro ° ner th *= 

electrode portions is arranged between -he « 
leads and the die pad. lRMr 

-rthermore, . resin-encapsulated semiconductor device 
» accordance with the ^ 

encapsulated CSP tvnp 1R ' 

type semiconductor device in which fl 

frame shaped in accordance with at 

°' St6P 6tChing 

-at of the lead V " " ^ ^ *' ^ «"» 

lead frame and which is encapsulated with an 
encapsulating resin such 

-^tantially the same ^ iS 

«*j.y tne same as that * 

- «». th.- r.«r . - * ""conductor chi P in 

ch « lead fro. including, lnnmi lMd , . Y~ 

«—! c 0 i ulMls h>vino th , s 

<™. w .„ k .„ d ' i " " th>t ' of 

— - - - znzrj- * 

being dis DO « h Cermi " al colum »* 

oe.ng disposed outside of the i„„. , 

that thev 6adS in SUCh a ma »ner 

" they are coupled to th. 

inner leads in a direction 
ortnogon.1 co thiek».... wl ,. d . Erection 

6 ^-'ection thereof thm 
•terminal columns being mounted th * 

°^ted on the surface opposite the 
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surface of the lead frame on which th. 

is mounted the , semiconductor devi 

the terminal columns having tntna . 
arranged on their t <„ . terminal portior 

their taps; the terminal portions h. • 
solder, etc an * Portions be-ng made c 

tc - and exposed externally - h . aisoh 
5 -quieting resin such that th 

exposed externall „ the ^rminal columns are 

externally through the encapsulatina r« , 
outer sides- tho 9 " ln at their 

"es. the semiconductor chip beinn 

inner leads by bumDS 9 mOUnted on the 

y bumps arranged on one su -f a 
semiconductor chio » " ° f the 

the semiconductor chio h • 
electrically connected to the inner leads. ' 

A1 *°. a "aln-encapauiated 

K Aaiea semiconductor • 
accordance „ ith th . " r devl « in 

the preaent invention i s , 
.nc.p. ulat . d CSP type ,.„ ieonductor ' • 

— ahaped ta acc „ dance -CH a ieao 

- • — - a thick „ ess of inne , , ~~ 

« en". "lead f7aM ■ ~ - hich * «- - 

*~ — Man, and Jl """""" " " «- 

<~ — and aiao 7"*"* ~" - - 

~— « an 

diapoaed o u -., id . „. .„ ""' ' "' mi " al 

- inn..- Laos •„ sut , , „ 
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or t ho 9 o„aI thi c k „ass- ui sa dllectio „ ^ 

f-l-X co lumns being mcu „ ;ed on the ^^^^ o?posi ^ ^ 
auaf.ca Of th , lead frame „„ uh . ch sem . con<!uc:or dev ._ e 

- a.oun t . d , th . lMMMl colums 

«ran,a d on their tips; tetminji portions ^ 

«xt.r„. lly threu ,„ the enc . psul . tin9 „ sin „ a porUon ^ 
"Pa tharac, th . se „ icondoctot chip ^ ^ ^ 

innaa ,.. d . by buBps _ ^ ^ 

•-H. aa nl co„ d „ctor cMp bei „ 9 ,i e c: riMlly acnnacta. to th . 
inner leads. 

in th. r a sl „-e„ capsulated csp typ , ^ ^ 

»«* «ch have . r . ctan , ulir cross . sectionai 

au .„. . surf . ce . . third surface _ ^ ^ 

..«.=.. tbe «,„ surfaca be - n , opposUa -,.-' U »~.~- - 
an, nua. Wtb «. , urfac . of tft . ^ 

and the tMrd >nd fourth f 
-in, . Cdncav . shape depressad ^ ^ 

inner lead. 

Meanwhile, the CSP r«r>» 

type ""^conductor devices as used 
herein generally means resin - 

resin-encapsulated semiconductor 
devices encapsulated with a ~ 

an encapsulating resin in a 

manner that each of 

-•e resulting structures i s 
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Furthermore, in the r ».(. 

tne resin-encapsulateri • 
aevice in Plated semiconductor 

lce in accordance with 

zn whe present invention 

arranged on one surface of rh ft , • 

ce ot the semiconductor rh*« 

— -~ - - - _ ; t ;;/ he 

» .a. eth . r . Ihus , _ - ; - 

(EMBODIMENTS) 

Embodiments of the re s i„-e„ capsu , a , . 
—ic in eceoro.no. w lth t „. „ —conductor 

dee-iced • k inVenti °" " U1 "°» »« 

e.-.ibed „ tn ref „ enee te w 

*• "own ln ri ,. , . rSt " £l "= 

view of the " * Cro "-" c »°"a> 

-. - * .. ""--P"leted_ semico^ctcr device 

SC - 0rdl " 9 " < h « "»t extent of th, presant . " 
Fig. lb <« Present invention. 

lb is a cross-sectional view of each s>t th • 
leads taken the inner 

taken alon 9 the line A1-A2 of Tin i 
- „ or Fio - la, and Fig lc is 

a cross-sectional of each of , , 

^ C ° 1UmnS View 
^ong the line B1-B2 of Fie i. , 

—ral l00 depicts . " > 
dev^e "—encapsulated semiconductor 

110 a semiconductor chip, u . 

^ds,, 120 wi.es, 130a: ead£ra ' " P ° rti ° nS 

a fi . sc s . £rame ' 132 lan « i 3lAa 

£Arst surface, 13lAb a seeonH 
, a second surface, 13iAc a third 

su -a. e , 23:Ad a fourth surface r • , 

e ~e, .33 terminal columns, 133 A 
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terminal portions, 133B sides, Uo fin 

° ^ insui «in 9 adhesive, and 160 a . " 

In th. -enforcing tape, 

the resin-encapsulated • 
according to the r« nauctor oevice 

y 1-0 tne first embodimenr 
i 110 is m «ment, a semiconductor dev-: - e 

ilu is mounted -in ^ v ~ 

of the sem th3t e portions „ : 

the semiconductor chip 110 are 

inner leads The """^ 

ead *- The semiconductor chip 110 is . 
connected to th. electrically 

the second surface 131 Ab of the tiD , 
inner lead 131 T he , P ° f edCh 

»!• The electrical connection of the 
encapsulated . he re sin- 

^ted semiconductor device 100 to an 
circuit is a ^K,- external 

sea in the semiconductor device ion 

«-. the le.d t r4 - e „ 0 

»»«d to h.v. . ts< _ ln2 * r lMd * 13 » 

« thickness smelaer then ... 

«»c,ps ulatin , wlth 

Processed h y ., " '* 

S enbM -»«t. the i..„ 
l>»t.d to such e shsp. a . Dor . ' S not 

i - - - -is ;;r:.: : ii: - — 

" Ji nav « s thickness of < 0 "m • 

* \ 0 -~> wnereas 



23 



H-5599 os 
5-8207 



131 a thickness of 

thickness of the 1 h # "desponding to th 

the lead frame blank. The tips o* „ K 
leads have a 'in- • . H °- whe inne 

a ilne Pitch of 0.12 m-n e 
- nun so a« 

5 increase i n th- u ' C acJ >ieve an 

the number of terminals for 
devices. The * semiconductor 

^cond face denoted by the r,f. 
"lAb is a ,urf» e . „ Terence numeral 

surface etched, but having . 

r.»p.ctiv. ly This """ate. inn.r leaa _ 

y Thls st «"=t»re exhibits a „<»„ 
««■» «h. «c. M , ace (uire boM . h1 '" "en 

o is a eross-sactional view t.v. 
«"« of ri, Th al " n " th th «> line 

*•«■ ««• The reinforcing t.e. , f „ • 

— by .Z'" sh °" - ™« • lea. - 

w «i. the semiconductor chi« • 
wi th a method as d«» P " accord8 "« 

a as described below u~ 

cf twistin , th _ in y f 0rtne 
air . ct2y the ( • » i-P-.UU. „ 

*»- in a a t . t . „ here ^ " r "°-- — - 

» - cenn.e-.in, J. . ^ " ^ ^ *~* '» 

9 P °-- ;0 " » •».«. in Fi9 . 
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P°~on n.B unnecessary for the . - be ""»"«». 

encapsuaated semiconductor device ... r 

5 press ., .„ " by "»*"• C a 

P"« as shown in 

is ,b.. semiconductor c-p 

shows the line to be cut by a press. ' 1, - th *" i "* 
A method tor the fabrication ox the resin 
semiconductor device win _ """-encapsulated 
as sho ■ "°" * de """« in brie/.. „... 

" * h °"° "> . Led frame. whleh . • 

" ""ing .„<, from „. k " " -'•br.c.ted by 

— » . cuttino " e UnneC "" Cy 

Hor.ove- i. h . lMdS — y 

ve -' i- the inner leads a-e ■ 

tics o* the « 9 In th6ir length ' th. 

• s o. the inner leads are k 

- suited., Ih .„. - (h -..- su ^ v ^ » ' ^»"« _. 

»• -in, el . ctrM . " "* "—-tor device 

w electrode portions m f„, m ^ 

«»CtOd dOW„w. tdl y „ d . th *"" *« 

— r that th . el ' °" l >'<" »• • 

" tht •'•"red. portions ere arranu.d k 
inner le.ds 131 Th .„ , «ran,ed between th . 

«..dl " o 'h. I "" iC ~ »• " 

Then, as shown in Fig Sb ,„ 
elec-i M ,, electrode portions are 

eiec.ncaliy connected to th. . 

zo tips of the inner leads 131 

^ wires 120. Sub..p„.„ tlv 5 131 

- •ne.p.ul.sion is carried out 
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•• *• " —Potion uit „ t „. r . jin J 

- terminal columns is somewhat protruded 

S *_,.„, F-otruded external 'v 

from the encapsulating resin Th.n 

the lead * ""necessary portions of 

lead frame 130 protruded from the encapsulate r • 
140 are cut off bv , P*"at.ng resin 

while f • Pre " " ^ terffiinal Co1 — ^30 

while forming sides 133b *w 

s . . 1338 ° f the te ™^l columns 130, as 

shown in Fio. 5d in 

' ' In thlS Case ' ^ is preferable to - 0 - m 
Previously the cutting i ine in th# , . 

* " ,J « in the lead fram a * 
cu-r.- n « « Irame f or easy 

cu.t^ng. Particularly rh « * . 

-•^•ly/ the formino of ^ 

*M»t etchin, of th . lead , ' '"-'-^ ^ 

t.me. The dam bars 136 f^, 

le ad . 6 P ° rti0nS 137 ' "c. of the 

lead frame no as shown 

9 " b are removed. Nexr 
Portion 133A M<1 . ef . 

- outer surf.ce o, v «-«n 9 ed on the 

urf.c. of «, t.rftis,,- ci&r - - - - ; 

•nc. Psua . tea ,. miconauctcr • ».»- 

'•cilit.t. connection of the r.,l„ 

««iconductor device to „ 
h„- - " •"ternel circuit 

1 *" — to he .rr.„ 9ea . 

embodiment win now be desc-ib^ • 

- »• *• «... t l " " ich "'*• 

6 c -'°«- S ectional v ie w S 

P,=tlV '~ — of ,e e-.ch „ 

■« — s - emboo:r.en: shown i n 
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>• m particular, the =ro ss - S ec tlo „ aJ vieus „. .. 

5 8 ^B resist Darr ^ blank ' B20 * and 

Slst Patterns, 830 fir sr « 

° Penin9 ' 840 -c«nd 
first concave portion, 860 second 
Portions, 870 flat surface 880 

131A e< *" etCh " r «i«ant layer 

- ^ ° f ^< 13 1Ab second faces of 

leads, respectively. First , " ° f lnner 

Po-a ssium d h —soluble casein resi st 

y po.assium dichromate as a 
-r both surtsces 01 t *. -ted 

-•-n, desired d 4 « ... 

« aesired pattern plates -h. 

Patterned to form • "'^ ^ *" 

fi s- ope rCSiSt Pa " ernS 82 ° A a - having 

-J.-Sw opening 830 9 

y «JU and second ooeninos Bin 
(Fig. 8 a). - _ n . 9S 840 ' respectively 

r ° rm de sired shapes of tins a # ■ 

firs- ft • inner leads - Although the 

^rs. opening 830 includes a - , 

tips o* the in , 3n f ° rmi "« t". 

F °* the inner leads 810 » - 
par-i,., topology generated by a 

P-^-lly thi nned p or:ien by # * 

Process can cause hindrance """" 

a "ce ln a tacing process or a 
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» b e eccnad n „ ds „ fce suf;icientIy iarse ^ ^ 
l-it«, to .„ „«. ;ot formi „ 9 th# ^ portions ^ 
«»P. .f th . lnner leads . Ihereaftet _ both s f e; ^ 
1~- <»_ bl ,„ k M0 forlMd „ Uh resist p ^ 

" mpe " ture ot 57 * " • "»y p~ „ f 2 . 5 k , /eB2 . 

I*. etc hi „, proc „ 5 is terminatM ^ point o; ^ ^ 
«r« »ce„ 6S0 . tch . d to have a etchM ^ 

..«f.« has a 0e pth h =orr.a P o„ di „ 9 to 2/3 of ^ 
»f the lead frame blank lri ,. 8bJ . 

M«l~*i botn surfaces 0[ che fr(m> 

!iMltMeMSl ' " Ch " *» .«_.„ process . u is 

unnecessary «. s_ ult a„eous ly ^ ^ ^ ^ ^ 

-* 1..- M „. ror inatance _ an etchint ^ 

^c^a:-,^^— ________ 

th . realat e20B havin? openin ^ ^ ^ 

to tm at laa „ . d , jitad jhapa ^ innM ^ 

process is terminated after ob-„<„- 

atter obtaining a desired etching 

depth at the etched inner lead f---; 

ner lead forming regions. The reason 

why both surfaces of the l__* , 

tne lead frame blank 810 are 

simultaneously etched. aS .•„ 

•a. as _ n this embodiment, is to reduce 

the etching time taken <n _ . 

- n a "condary etching process as 

described hereinafter ~k_ 

* ne total time taken for the 
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ry . nd secondary etcMng processes ^ jess ^ 
i„ th. case o£ etchinj ^ ^ ^ 

Subs. q u.„Uy. th. SUIJ .C. provided w .._ h ; s _ e _ ejs 

«0 etched .t th . fir „ openi „ 9 ^ entireiy ^ ^ 

« ecch-resist.nt hot . Mlt M , (>cidic mr _ wb6 _ _^ 

cover the resist psttern 620A (n 9 . eel. 

I« i. unn.cess.ry to cost tne etcn-reslst.nt layer .„ 
over tn, entxr. portion or tn. surr.ee provide, „ it h the 
Psttern SrOA. Ho „ever. it is pr..<erred that th. 
etch-resistant i.yer 8 ao he coated over tne entire portion 
or tne surr.ee f or».d uit h tfl . „„, „„„ ^ ^ 
openin, .30. ,s sno„„ <„ 8c . lraja ^ ^ 

• " ~ CO "" th ' " i.yer 0 - niy a - t „ e - - - 

Portion includin , t „. fi „ t recess 85 o. Altheu , h th . 
.tch-re.ist.nt Uyer „o v. x . mpIoytd in m , 

" • lk ' li -' elu "' »«• »y "ic.M, v., resistsnt to th. 
«tchi„, .ction or th. .tch.nt soiution ,„o r. Mini „, 

th * etch-resistant layer fif»n ,• . 

yer 880 ls not limited to the 

above-mentioned wax, but mav s» - 

out may be a wax of a UV-setting type 

Since the first recess 850 e«-h«»H k 

e k .ned oy tne primary etching 

Process at the surface formed w-v . h 

o.mec w. w h ;he pattern adapted to 
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» ,e sirM shape of the um ^ 

«H. f .U. W „, secondary ^ process 

<„. ,..„ fr « blank £oc the secons >t ;; - 

Prcc. ss . theraby enabUn9 s>cona etchin5 J •■ 

in the s , condary elchin9 proeess 

Pr „ sure prMot . s ch , pto9ress ^ ^ chi 

zr" °' the thict - - - he *- — - - 

secondary etching process Th*n , 

Then ' the lead frame blank is 

subjected to a secondary e -chin 0 

°ary etching process. i n this 

secondary etching process rh. , ^ 

process, the lead frame blank 810 i s 

-^ch^at^its^surface-formed-with-the-., 

. a Wltft the first recess 850 

r;r the iead tr ™ biank ei °' — — - 

"PS 890 of the inner leads (rig. 8d) . 

The bottom surface 870 of each recess formed by the 

Primary etching process and parallel to th. , 

p railel to the surface of the 
frame is flat. However hr,rK 

both Sld * surfaces of each 
"cess positioned at opposite sides o* the bo ~ 

aes °- the bottom surface 

°'u have a concave sha«. ^ 

»h. P . depressed toward the ins.de of the 
inner lead. Then, the lea* <• 

lead frame blank i s cleaned. After 
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completion of th - • 

tne cleaning process -k 

layer Mo, and ntln 

, u ; : ;;:r f : joA '" a "° s 

structure of Fig 6a • havin 9 * 

rig. 6a as obtained in wh^s .. • 

lea** w n-ch tips 690 c' • — 

ie aas are ^ rr ,.„. , - -..r.er 

arranged at a fine pitch Th. 

"OA and 820B, is h . ""^ P — * 

is achieved using a 

• solution servino to h - " ^"xid. 

serving to dissolve them. 

generally called a "tvo-sr^ 
«eh,„ m . thoa is jav SCeP --"<«•. 

can be obt *» «!»« a de slre d 

fie obtained. The mrmtt . 

fabricate the lead f ' "'^ USed <° 

•* "ad frame 130 us . a i„ ... 

aw sho„n i„ „„ , the invention 

ri "- 6a and 6b involves tn . .„ „ 

— U d. P e„de„: on " 1^ ^ ^ " 

— * — o, t , inn „ — ~— . 

■*•» th, b 3a„ k nee . tnickn « ss ^ 

— a- can nave a fi „e„. " » ^ - 

"*.•... X» O. «... ... l:''" " Ci °» - 

•*••>« a bl . ns .. hickness t 
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to ««■ lMd . havin , . Jineness „ rresponaing 

' M " W ' *° f °™ ^ * funs., teau=eo :. ;o 

wi . 

in th. =.„ w„. r . twisti „, of the inner ie>(js 

; CCU " " f ' b — ' — in c. se „ here :he 

— in ri9 . 6a ca „ b . diree . iy obtainta 
« - inner lead , m lon , ^ ^ 

tne connecting member I3ia „„ M 

. 131B ' un »«cess«ry for th- fabrication 

of a semiconductor pacJcao* <. 

or package, is cut off by means of a press 

in the case of fabricating a iead f ra me 230 having a 

58 Sha P ed b V etching in a sca - e w , ere ^ 
231B . * e Where a connecting member 

"IB as arranged on the tips of -So • 

tlps of - h * ^ner leads to bind the 

1PS d ^ectly to the die pad as e s 
. Pad ' " s *own in Fig. 7 C (I|. Then, 

"••necessary portions ia tne shaDed , 

• ec -ead frame r.ay be cut 
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off. Moreover r,-„ -.w . 

Fig. 7b is a cross-sectional v «.„ ... 
along the l ine cn- C 22 and rh , ■ M 

^z, and the line Eli-E2i ,„ 

shows a cutting ,• Fi9 ' 7c(ii} 

tln9 liMS - Af '-" -ner leads a .. p ,... d ■ 

accordance with a jig plating process 

""necessary ds-'-« 
are cut o" t-~ , - • . .s 

- no pl . ti „, £aaure . Mcrtover _ as aeserib . d . bov ; 
«« cut of, to obtai „ 

»"~n i, ri . & , . havi "' * shape 

n '-9- 6a, a reinforcing tape i 6 0 „ 

y used, as shown in "io. 6c,.-,, ., 

«. s,a P , sh ou„ i„ „,. , 

P 1$ en «P^lated with a -resin in 
condition where the lean f * 

* lead £rame has the tape 

ThC tiP 131A <* «ch inner lead of the lead , 
in tK« Iead frame used 

the semiconductor device of chis «... embod - 
c-oss.«.^ • embodiment has a 

coss-sect.onal shape as shown in rig . 9(1 , . 

nas an etched flat surface , " P 

• -h wi sii 9 hti y :Tt r: surface) mAb — 

y mo.e than the wid;». W2 o* 
surface -K- ■ " °PP°site 

--ace. if .e widths Wl and K2 ,*k 

h. • ab ° Ut :0 ° Zm > are more than 

he width W at the centra' ■ 

C «- Por-. i0 n of the tips when viewed 
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in the d<r^<^ * 

-reckon of che ,„„ er , e4d , hi 

"P °< U» inner le,d „„ a 

«; * p iJlA can ho ^ . 

ele« rically connected ^ a semicon be 

fc y a wire 120A or 120* k * ° = • h ° WB ' 

^ 0diment the .... 

<* the etched f lat surface 

9(ii,.. lnFl09 , i« bonding as shown in 

*» Fig. 9, a reference numeral l3i Ab den • 

etched fiat surface iai. * tS an 

"«ace, l3lAa a surface of a , 

121A and 1213 res blank ' 
1213, respectively, . plated 

"se of Fig. 9(ii)a/ - klor - ^e 

tnere is a particula-lv evr-«n 

bonding prooerru V exceIle " wire- 

Property, as tne etched 

roughness. Fig.9 (iii) eh * d ° 6S not hav « 

g- shows that the tip 931c of rK • 

of che lead f rame f abricaced ac ' °' ^ 

— i n rig . lQ is ^ o 7- - - P~cess 

-P- I- -is cese. however ^ h " 3 SCmiC ~ 

- --p % or the- inner - 2 ; - b a t-:r" e sur£aces ef the - 

— than thet ln / ^ ^ 4 

—ess. In additien \;ZT ^ 
—aces of the tip 931c ar fl " ^ ^ 

"~ Man, the °' °< "* ' — 

oiank, these surfaces have an ,■„, • 

th* etched flat sur'ace e * 

"* (lr " -*«-.««• «,..„., shous .... . h . 

• — ■ « • p •» - y ; r 1B "* thictne>s by 

°y etching, is wire-bonded to a 
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semiconductor chip (not S how n , . Ip _ s 

P-ssed surface of th • h ° WeVer ' 3 

urrace of the inner lead tip « s no . 

9(iv). Thus . h . • 3t ^ Showe 

' hC Wi *e-bondmg cn eich,- of 

opposite surfaces =,« w f Zne 
t3Ces as shown in Fig. 9r ivl - 

• °-«n ».„n. lB an insufnci . nt „ <re -■ 

- ic ; :r::: c ;r° n to the — 

°f the f lrst embodiment win now be h 
2a < s a ° W be Ascribed. Fig 

-» a cross-sectional view illust~atin 0 
the >-esin . " ln9 3 Edification to 

.n-encapsulated dev i ce ef 

embodiment, and „ the -'«.t 

semiconductor device n ^'"^ °' ^ 

c <") is a v^w when viewed from th. k 

of a t.™- , c «ss-sectional v iew 

terminal column taken at a" pos-^cn 

«» «~ — of Fig. la The " C °"~" «• 

accoM1 9 la ' The semiconductor device 

according to the modification is diff erent , k 
fir«r w liferent with thar of the 

first embodiment i n terming i 

terminal portion 133A Th- ► 

Prions at their tips are B 

-in l 40 The s , """^^ 3 

no. The surface of the tin 

^ plated wi,H ■ ter -' ninai portio " 

Plated with solder. Thus ^ 

nus - w ^en mounting the 
encaDsui«f.j ' resin- 

"Psulated semiconductor devw 
„•• oevice, the solder is uniform 

Q -st hn-^w . u. ^ u -~iiormly 

ou.ed throuch an . 

-» an opening 233,- „ 

Q 'evice 100A a * -k« ' semiconductor 

100A o. this mooific-., „ 

*M..on :s identical to that of 
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6 firSt en *°di me nt except , e - the - . 

"^-encapsulated semiconductor dev • 
accordance with * device i; 

a second embodiment win n-w . 
Fi 9- 3a i s a cro 1 oe described, 

a cross-sectional view of - 

5 semiconductor devi^ resin -^capsuiated 

aevace according to th« e 

«Q. 3b i s , CF he Second embodiment, 

a cross-sectional view of an inn , 

• -ss-sectional view of a ^ ^ is * 

»- — of r ig 3 T terminal C ° 1Umn — th. 

y • J a« In Fig 3 «> ^ 
— - —-encapsulated ~ '°° 

-conductor chip, 230 a lead frame , ' ^ ' 

^ • ^rst surface, 231Ab a ^ l6adS ' 

surface, 23lAd ««c a 
ce, 23lAd a fourth surface 

columns, 23 3A term , n , ' 233 terminal 

terminal portions, 233 B sides 235 w 

2 <° an encapsulating res in, 250 an • ^ 

- ----- an. adhesive,, and 2 6 0 . j^o J - adhe8iV *' 
of the second emW " 1Bfo *«"« tape. i„ the 

on d embodiment similarly to th. 

embodim ent/ the semio a „ °* th# first 

6 semi conductor chip 210 i, 

manner that the surf. t6d in Such * 

"* surf ace, on which elec-ron. 
211 are f orme d is m ««e*rod. portions (pads) 

m e<*< as mounted fixedly on *h. • 
^ means of the in, , leads "1 

the insulating adhesive, whil* ,„ 

-"ions 211 are arranged between the 

—rode portions are elects ^ ^ ^ 

— s 23 1Ab of the tips ; ^ ^ COnneC=ed " «" 

*- - th. die pad 235 . ^ ^ " ' '~ 

~ S ^ s -de. The electrode 
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portions 211 are arranged between the i„ ner leads 231 ar: 
die pad 235. Moreover, •„ the second 

Slmil8rly t0 thC ° f ^ ««' emood.ment, electrical 

connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
-eans of the conductive adhesive and the die pad is 
connected to a ground UneT it" is " poss^e. io" not" only ' 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of <2I nickel-iron alloy. However, as 
shown in Pigs. 7a and 7b. the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 
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terminal columns each have a thickness o- 0 ^5 - 
inner ,..«,. artan , ed „ , pi:e „ ef Q , 2 w _ thejebj 

""tin, a a ,„ a „d £or the increjsed term . nal njniB6r ^ 

semiconductor device. The second surfece j 3:Ab e; ^ 
inner lead i. „„, such t „„ ^ ^ ^ 

third and fourth surfaces 231Ac ,„ d ^ ^ ^ ^ 

concave shape depreased toward the inside of the in „er 
lead. Thia structure e „„ ibits , ^ ^ 

the second face ,„ ir , bondin, surface, is nartow . Moreove . 
the fabrication of the reain-encapaul.t.d semiconductor 
««ice of the second embodiment is carried out in 
accordance with substantially the a.me proceaa as that e , 
the first embodiment. 

For example. i„ a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
en open^, 233c ia ^ on^th. ^ 9 f 

»3 -a in the modification to the firs,- embodiment . 
Th. openm, l5 pro „ ud . d , xtern , Uy from ^ .^^^ 

ream 2,0 such that the tip h.vin, the openin, serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance w itn a third embodiment ^ _ ^ 

<a is a cross-sectional view o£ a ,esin-encapsulated 

semiconductor device in apr ft ^ 

accordance with a third embodiment, 

and Fig. <b is a cross-sec-^-,, 

sec.or.ai view of an inner lead 
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taken along the line A5 . A6 of Fig> <a ^ ^ ^ ^ 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. < a . In Tig. <, a reference 30Q 
depicts a resin-encapsulated semiconductor device, 3:c a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides. 335 a die pad, 
300 a encapsulating resin, and 360 a reinforcing res in. 
Unlike the f irst or second embedimeRC above> ^ 

semiconductor device 300 in accordance with Chis third 
embodiment includes bu.ps 311. The bumps 311 are mounted 
. fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the fi rst or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of m nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 33>A cf the inner 
leads having a thickness Cni nner :h8n t , a , e , th# 
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columns, as sho „„ ,„ ^ fa ^ ^ ^ ^ 
333 a.-« . qual t0 leJd frane fciank ^ ^ 

r«»ai„i„ 9 porcions other than th< tipj ^ ^ 

»«-. „. « thick . such th , t the aesa friM ^ 

The in „. r 1M , m arr>nged ^ ^ puch ^ o ^ ^ 

..miconductc, d . vice . Th. s.c.nd surface 33;Afc of ^ 

inner lead 3 31a < - 

33!A a , (llt , suc „ that is easy to wira _ beM 

Th. t hi r< a„ d , ourth sut;acas 331Ac aM 33iAa aise ^ 
-..v. sh.p. dap „ 5aaa _ sra ^ ^ ^ 

This struct. . xhibits . hi ,„ ^ 
th. s.co„ d ,. e . ,„ ire bonain9 su . face) ^ njrrw 

th. .-.brie.u.n o, th . .-., in .«„ capsulated semico „ ductor 

„ it h .ut, t .„ ti . lly t „. Jame p . oc [htt ^ 

th. first «^ iMnt . . xcapt that seniicanductor ^ 

— «- o„ t „. die pad . foUo „ ed by ancapsulation 

with the encapsulating resin. 

for example, i n a t ■ 

r » in a modification to the resin- 

~ " ml ~„.- d . vica of , h . iMrt ^ odimen ^ 

column 333 as in the modification r 

u-.ication to the first embodiment 
as shown in Fig. 2 . The ooeVia 

open.ng is protruoed externally 
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from the encapsulating resin 340A such that the ti P havi , 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION) 

The present invention p rov i des a resin-encapsula-ed 
semiconductor device employing the above-mentioned lead 
frame, which is capable of meeting a demand for the 

increased terminal number and is excellent in 

excellent m mounting 

efficiency. Furthermore, the resin 

tne resan-encapsulated 
s. mi con a „c t or davice accordance ^ 

not re, ui « a process of mti ^ „ be ^ ng ^ ^ & ^ 
- Che c, se of usi „, . ;ead frame oucer ^ ^ 

in ng . „ b . As . „ suU e£ this _ 

«nc apsulated semlcenductor device ^ 

- th.t th . outer leads fcent _ ^ a probi ^ associate;) 

r« a n-enc apsuiated aamiconducCdI device ^ 
interconnection len,tn aa cc Par . d co th . 0 „ „.,„. ^ 

vn. r . by the ,.„ iconducter davica can be reduced ln ; 

c apac it y . a „o sno.-t.ne* in , transfer deJay uBe ^ 



